Taxi plays an important role in providing passenger mobility. Taxi services are among the most frequently used passenger transport services in many cities in the world. Taxis are an integral part of a city's image. In a recent IRU/EU report taxis are considered as part of the collective public transport chain. In this context taxis role is a complementary mobility option to public transport rather than a competitive one. In the growing city of Dubai taxis are utilized by many local and foreign residences as well as by tourists and visitors. The annual number of taxi trips reached 104 million trips in 2016, while the fleet is growing currently at 9613 and is expected to reach around 12,765 by 2020. Riding a taxi in Dubai is known to be pleasant, comfortable, convenient and relatively affordable experience. The Roads and Transport Authority (RTA) is the Dubai government authority responsible for the planning and governance of the taxi sector in Dubai. The RTA through its agency namely the Public Transport Agency (PTA) exercises such roles. This research is meant to provide a system analysis and structured assessment of the taxi sector in Dubai with the objective of identifying strengths and gaps as well as reviewing the literature and conducting stakeholder consultation hence culminating on developing a comprehensive taxi strategy in Dubai. Such strategy would be targeted to achieve customer satisfaction leading eventually to customer happiness. All in all this is expected to provide an added value and benefit to the business planning for PTA as well as for the overall strategic and futuristic planning by RTA.
Introduction
Taxi services are among the most frequently used passenger transport services in many cities in the world. A review of literature issued by several countries and international organizations indicated that taxi service is not regarded as a competitor to mass transit systems but on the contrary can be considered as a supplement to assist in achieving an integrated mass transit system. A quotation from the cover page of a recent IRU report has iterated the statement, see [1] "Taxis Are Part of the Collective Public Transport Chain". Also it is vital to note that the policies and measures developed to minimize the use of cars often lead passengers excluding drivers which assist in achieving the mobility notion of reducing Single Occupancy Vehicles (SOV) and increasing High Occupancy Vehicles (HOV). Adapted from [3] "Taxis fill a gap in public transport provision, providing services in places and at times when other forms of public transport are unavailable, and for those who are unable to access buses, the metro due to disability or mobility impairment. Taxis are used by both the highest earning in the society and those on lower incomes, for business and leisure purposes, at every hour of the day and night".
The Taxi sector in Dubai is experiencing substantial changes and challenges.
Powerful market and economic forces are affecting the objectives, roles, size and structure of this sector. A taxi strategy is meant to understand where we want the taxi system in Dubai to be in the future and how this can be achieved. Such strategy spells out the future direction for the taxi system in Dubai, with a clear set of goals, objectives, policies and initiatives. In this context, this research starts by developing a conceptualisation of taxi system components & stakeholders in Dubai. This is followed by classification of core activities, components and enablers of taxi sector in Dubai.
The purpose of this research is to provide a system analysis and structured assessment of the taxi sector in Dubai. A semantic assessment; using 30 factors, is conducted. Based on these assessments and diagnostic identification of gaps, issues and potential improvement opportunities, this research develops a comprehensive taxi strategy for Dubai. Such strategy involves deciding on acceptable values, vision, mission statement and strategic goals for the taxi sector in Dubai.
This will culminate, based on the authors' analysis, several other sources and literature review, into compiling a continuum of 100+ policies, measures and initiatives that can be followed to attain the preset strategic goals. These are classi- 
Methodology
The following presents the 6 steps methodology followed in this research: 1) Develop a conceptualisation of taxi system components & stakeholders in Dubai.
2) Develop a classification of core activities, components and enablers of taxi sector in Dubai.
3) Conduct a description of the characteristics and KPIs of taxi system in Dubai.
4) Conduct a multicriteria semantic assessment of the taxi sector in Dubai. This is meant to assist in identifying strengths and gaps as related to the taxi sector in Dubai.
5)
Conduct an international bench-markings review of taxi provision in Dubai as compared to other cities. 6) Develop comprehensive taxi strategy for Dubai taking into consideration to overcome gaps and improve overall taxi system in Dubai. Such strategy has its focus on achieving customer happiness.
Conceptualisatıon of Taxi System Components & Stakeholders
This paper develops in Figure 1 a generic conceptualisation of system compo- Figure 1 . Taxi system components & stakeholders, source: adapted from [4] . 
Classification of Core Activities, Components & Enablers of Taxi Sector in Dubai
Building on the above conceptualization of taxi system components, Figure 2 shows a further classification of core activities, components and enablers typical The figure also shows that at the center of all of these core activities, components and enablers are the strategic goals of increasing ridership, customer satisfaction/happiness and financial profitability and sustainability.
Taxi System in Dubai: Main Characteristics and KPIs
In this section, a number of characteristics that describes the taxi system in Dubai are reported in Table 1 . These characteristics cover the main taxi system Additionally, a KPI assessment was conducted based on the latest data available in [6] , see Table 2 .
A Multicriteria Semantic Assessment of the Taxi Sector in Dubai
A multicriteria semantic assessment of taxi sector in Dubai is conducted. Such assessment is meant to assist in identifying strengths and gaps in performance.
This is reported in Table 3 . Table 3 . Semantic multi-criteria assessment of taxi sector in Dubai. 
Market Competition/ Monopoly
Yes (intermodal between the 6 taxi companies and modal between taxi sector and other modes such as Limo, bus, metro, car, etc.) However taxi Dubai has a share of 45% of the taxi fleet while other companies range from 0.4% for city taxi to 17% for Cars showing a market imbalance with Dubai taxi almost creating a semi monopoly. There is a potential for small taxi companies to merge to create a more balanced competitive market.
Government Involvement Yes
Attractiveness 
International Benchmarking: Taxi Availability Index
Many world cities report a taxi indicator as the average number of taxis per 1000
population. According to [7] this indicator is labelled as the Taxi Availability 
Developing a Taxı Strategy for Dubai
Developing and implementing a well thought strategy for the taxi sector in Dubai is detrimental to achieving the main strategic goals of customer happiness, financial sustainability and mobility provision. Towards this end a comprehensive taxi strategy for Dubai is shaped taking into consideration to overcome gaps and step into the future with achieving customer happiness. The following generic steps are involved in preparing such a strategy:
• Identifying changes affecting the taxi sector in Dubai
• Deciding on acceptable values for the Taxi sector in Dubai
• Determining the vision and mission statement for the Taxi Sector in Dubai
• Determining the strategic goals for the Taxi Sector in Dubai
• Identifying a continuum of necessary policies, measures and initiatives that can be followed to attain the preset strategic goals. These are classified covering the core activities, components & enablers of taxi sector in Dubai depicted in Figure 2 .
Changes Affecting the Taxi Sector in Dubai
A starting point is to identify the main changes that should be taken into account in shaping and formulation of values, vision, mission statement, strategic goals as well as the proposed policies, measures and initiatives of the Taxi sector in Dubai. These include:
• Customer happiness including taxi customers being at the core focus in Dubai.
• Geographical spread and increase of developments in Dubai, this entails more mobility demands.
• Smart booking companies such as Uber and Careem strongly penetrating the mobility market.
• Safety and security issues high on the agenda due to occurrences of accidents that attracted public and mass media attention.
• Rapid world-wide development in the areas of communications and information technology.
• Concerns on environment and sustainability issues.
• Innovative changes taking place in taxi industry such as smart booking, dynamic information, electronic payment systems.
• Increasing role of private sector multinationals.
• Reduction in potential and size of private capital flows.
Proposed Values, Vision and Mission Statement for Taxi Sector in Dubai
The following set of values are identified and proposed as a suitable framework governing the work of the taxi sector in Dubai:
Customer The vision for the taxi sector in Dubai can be contemplated as follows: "Achieving one of the safest, green, best performing, reliable, customer-focused and sustainable taxi systems in the world that offer commercially viable, high quality and value for money services".
The mission statement for taxi sector in Dubai can be also proposed and stated as follows: "Complementing the mobility options in Dubai by ensuring adequate provision (at the right place and the right time with the right price and the right quality) management, operation and maintenance of various taxi services to meet and exceed expected taxi demand with levels of service instigating customer satisfaction and further customer happiness. This should be done in an integrated, efficient, safe and secure manner taking into consideration minimising disruption to the environment and saving energy, hence attaining a sustainable taxi system that is customer focused."
Proposed Strategic Goals for Taxi Sector in Dubai
A number of strategic goals are identified and proposed for the taxi sector in Dubai. These include:
• Ensuring provision of taxi services required to meet and exceed expected demand levels in terms of quantity and quality-targeting achieving customer satisfaction and eventually customer happiness.
• Ensuring provision of taxi infrastructure and services is oriented towards achieving sustainability goals i.e. achieving a balance between economic, environmental and social dimensions covering aspects of financial efficiency, environment protection, safety, energy efficiency.
• Stimulating more private sector involvement and participation.
• Ensuring a balance between taxi companies' profitability and taxi users' satisfaction/happiness.
• Ensuring high quality of human resource management, training and capacity building.
• Ensuring introduction of innovatory technologies and methods in the taxi sector.
• Increasing the financial efficiency of operation, maintenance and management of all taxi infrastructure and services through profit maximization and cost minimization.
• Ensuring taxi services are affordable, reliable, responsive, safe and pleasant.
Proposed Policies, Measures & Initiatives for Taxi Sector in Dubai
The next step in the preparation of a strategic plan is to propose and compile the • Increase the number of taxis ranks in public and entrainment areas in Dubai.
Also at major public transport stations (metro and bus) to allow for better transport integration. Providing taxi ranks has a number of benefits relating to safety and availability, as well as potentially reducing congestion and vehicle emissions as drivers are not forced to continually drive around to look for work.
• Continue to conduct a comprehensive review of all ranks to identify improvements and where new ranks are needed.
2) Taxi Fleet & Supporting Facilities/Services
• Update customer rights stickers inside taxis.
• Equip vehicles with foldable child car seats and restraints.
• Ensure that taxi fleet is cleaned from outside and inside on a daily basis and that inside cleaning includes smell removal and air fresheners. This should be also regulated.
• Improve maintenance of existing taxi fleet and introducing state of the art taxi fleet management systems.
• Equip some of the taxi fleet with sufficient space to carry bicycles.
• Unify taxi plate and vehicle appearance among the 6 companies in Dubai.
• Recommend to taxi companies to develop taxi fleet manuals to demonstrate the in and out vehicle components their usage as well as to demonstrate the maintenance process for taxi vehicles.
• Consider introducing a specially designed uniform look for Dubai taxis that is sleek, functional, aesthetically appropriate, accessible for all, clean-air fueled, durable and user-friendly.
• Consider the introduction of a separate passenger compartment with a full partition to provide a greater degree of safety and privacy.
• Provide Shaded and air conditioned waiting areas for taxis especially at airport.
3) ITS Research Innovation & Development
• Dispatch center to be modernized with updated equipment, booking software and road maps.
• Ensure that current PTA taxi dispatch center is expanded & consider the possibility of each taxi company to have its own dispatch center.
• Ensure that all taxis are equipped with external screens showing vacant -occupied -out of service.
• Providing interactive in vehicle screens for taxis in airports.
• Include a barcode within interactive screens to provide tourist information for visitors.
• Add a feature to interactive screens to allow passengers to complete customer satisfaction questionnaires.
• Consider automatically stopping the taxi in case the taxi meter is disconnected.
• Develop state of the art booking applications such as Dubai Integrated Mobility Platform (DIMP).
• Ensure SMS service is provided to alert customers with different milestones in their taxi journeys.
• Looking at state of the art technologies in transport field and adapt, not adopt the most suitable of these to introduce more efficiency improvements into the operation and maintenance of taxi sector in Dubai.
• Develop in vehicle driver monitoring system for alert reward and violation identification, see [11] .
• All metered taxi should have a Global Positioning System (GPS).
4) Taxi Services
• Provide more in vehicle amenities such as interactive screens, mobile telephone charging, Wi-Fi.
• Taxis to be linked to Personal Location Identification Application.
• Adding an application to allow customers to have more than one registered address.
• Ensure the provision of tourist/visitor information/leaflets/booklets/maps /brochures.
• Consider launching a special taxi service for tourists and visitors
• Ensure that taxi service is part of travelers and visitors airline and hotel packages.
• More market segmentation with designing special services for families, business travelers, mobility impaired including visually impaired, wheel chairs, ear impairment, old people, children, women in maternity etc.
• Provide local transit service using shared taxis.
• Replacing Low-Demand Bus Routes with Taxis.
5) Fare Policy & Structure
• Consider an updated fare structure and policy that considers fare variation with congested times and different levels of services.
• Ensure that customers pay a percentage in case of cancelling their bookings.
• Recommend and encourage taxi companies to develop business plans and road map.
• Introduce joint taxi-transit pay mode such as NOL.
6) Marketing, Branding & Image
• Develop and implement an education campaign for the general public to enhance respect for front-line taxi workers.
• Prepare a promotional branding and image plan including drivers and their role in providing the service.
• Launch promotional campaigns with the beginning of the school year to promote taxi services for school and university students.
• Launch a promotional campaign to encourage the use of taxis for several chained trips.
• Launch marketing campaigns with Banks and Brand Shops customers offering good value for money discounts and promotional packages for companies, associations, government enterprises and individuals.
7) Planning & Service Design
• Adopting the notion of intermodality and plan for the integration of taxi services with other public and private modes so as to maximize the efficiency of utilization.
• Consider new franchise business models for taxi companies including possible changes in contract duration, monthly fees, license plate, etc.
• Establishing processes for effective participation of taxi users in making decisions on the planning and management of the taxi sector in Dubai.
• Developing continuous education, mass media and information campaigns to set the right scene for public acceptability and support for the taxi sector in Dubai.
• Developing a comprehensive and continuous data collection programs covering all aspects of the taxi system -thus developing a data base and Information Management System leading to a Decision Support System.
8) Procurement/Decommissioning
• Continue to grow the taxi fleet in Dubai to achieve and sustain the target taxi availability index of 4.09 taxis/1000 capita.
• Contemplate to remove/loosen taxi supply restrictions as an increasing number of countries have removed or loosened supply restrictions on taxis-this resulted in reduced waiting times, increased customer satisfaction and falling taxi prices being observed.
9) Operation & Maintenance
• Taxi Fleet to be provided with updated road and buildings address maps & drivers to be trained on how to use such mapping system.
• Taxi Meters to be linked to bank card payment network to allow cashless payments by customers using bank cards or prepaid NOL cards.
• Drivers' shift change periods to be staggered with peak traffic periods.
• Reconsider the drivers' incentive policy that relies on number of trips as it discourages drivers from accepting long journeys (incentives to be related to revenue-kilometers rather than to number of trips).
10) Legislation Monitoring & Governance (Enforcement)
• Reconsider the KPI system used to monitor and regulate taxi companies.
• Ensure the appropriate regulation of smart transport booking companies known as e-hail companies (such as Uber, Careem etc.).
• Warning visitors at Dubai ports of not using non-licensed taxi services.
• Ensure continuity in carrying out planned and random inspection campaigns on drivers.
• Reviewing and updating legislation, laws and regulations pertaining to taxi sector in Dubai.
• Provide legislation necessary to facilitate and promote the implementation of new service and changes in existing services.
• Develop state of the art technology based regulatory regime such as the Regulatory Management System (RMS) planned to be in place in Dubai.
• Ensure that regulations are updated to cater for children as taxi passengers.
• Review market entry requirements to ensure more competitive market and avoid any form of full or partial monopoly.
• A better resourced and trained inspectorate is needed to enforce both the licensing system and the envisaged regulations.
11) Quality Health Safety & Environment
• Taxi fleet to be equipped with speed control devices and driver warning system in case speed limit is exceeded -taxi drivers' violators to be automatically identified and penalised.
• Taxi vehicle periodical inspection to be every 6 months rather than every year.
• Ensure holding a prestigious annual competition to award best taxi company.
• Ensure that lost and found system is easy to communicate with and recover.
• Launch a taxi rider loyalty program with points and rewards.
• Introduce a new environmentally friendly service labeled Eco Taxi & ensure that at least 50% of new fleet is environmentally friendly (Hybrid or Fully Electrical).
• Consider drivers suggestions seriously and reward and encourage such suggestions.
• Accident reporting system to be developed that is characterized by speed and accuracy in reporting.
• Manage driver fatigue with work planning.
• Conduct mass media campaigns to inform customers of their rights and duties when utilizing the taxi system.
• Conduct a study to understand and identify the areas and the type of drivers and customers who are involved in passenger smuggling.
• Introduce more internationally used KPIs for benchmarking and quality regulation including average wait time to get a taxi, average wait time on the phone for taxi booking, fatalities per 100,000 kilometers.
• Develop an efficient and smart in vehicle customer satisfaction/happiness questionnaire.
• Introduce a requirement for taxi drivers to display photographic identification with name and contact details in all taxi rides.
• Enhance fatigue management requirements for all taxi drivers.
12) Human Resources (Drivers & Inspectors) & Working Environment
• Introduce an end shift application to avoid sending bookings to drivers after their shift ending.
• Add out of shift feature to ensure that drivers rest time is respected and adhered to.
• Double the number of drivers to be acknowledged and rewarded from 50 to 100 drivers and increase the number of reward cycles per year (quarterly or bi annually rather than annually).
• Ensure the provision of in vehicle camera to monitor the driver behaviour and avoid having these cameras directed to passengers as this encroaches on passengers privacy.
• Ensure the unification of drivers selection, induction, training and licensing procedures across the 6 taxi companies.
• Ensure that all drivers trainers are consistently trained to provide a homogenous drivers training programs-trainers and examiners can be drawn directly from the ranks of licensed Dubai taxi drivers themselves.
• Ensure the update of the drivers training material to be in accordance with best practice standards and ensure that drivers are not licensed except after passing all licensing qualifications steps.
• Ensure that resigning drivers are interviewed by customer service team.
• Ensure launching mass media campaigns to promote status of taxi drivers in society.
• Ensure rewarding inspectors on revenue generated from correct fines.
• Ensure inspectors are dressed in law enforcement dress that gives them status.
• Ensure that drivers appearance is checked & monitored on a daily basis.
• Training of call center staff to classify complaints properly and take quick action if necessary.
• Consider extending the driving shifts to a total of 12 hours with the proper rest periods that is internationally accepted. Additionally make provision for 1 day rest per week.
• Prevent transfer of drivers between franchise companies or to/from limousine companies except after providing no objection certificate from his/her previous company.
• Periodically review incentives, penalty and retention schemes and consider more rewards for excellent drivers utilizing a percentage of the fines revenue.
• Develop a drivers handbook that include all necessary instructions, information, protocols and required behavior (code of conduct).
• Conduct drivers awareness campaigns.
• Consider providing drivers with a decent basic salary and incentives to partially complement such salary.
• Establish a standard requirement for drivers to include absence of the criminal record.
• Drivers to be trained and examined to ensure they have sufficient geographical knowledge of the city. Consider developing in the future the Knowledge of Dubai (KoD) test similar to Knowledge of London (KoL). The KoD can involve applicants having to memorise a number of streets and points.
• Improve drivers facilities in terms of accommodation, recreation, sport, cultural and religious facilities.
Conclusions
The taxi sector in Dubai has gone through several stages before reaching the current stage of maturity which can be characterized by market size stability, profitability of taxi companies and overall customer satisfaction. This research was meant to provide a system analysis and structured assessment of the taxi sector in Dubai with the objective of identifying strengths and gaps and hence developing a comprehensive taxi strategy in Dubai that is centred and focused on customer happiness. This is expected to provide an added value and benefit to the strategic and business planning role for PTA as well as for the overall business and futuristic planning role by RTA.
The research started by developing a conceptualisation of taxi system components & stakeholders where 8 components were identified as well as 5 main stakeholders. Additionally a classification of core activities, components and enablers of taxi sector in Dubai was developed. The research conducted a description of the taxi sector characteristics and the KPI system in Dubai followed by multicriteria semantic assessment of the taxi sector in Dubai using 30 criterions. Additionally international benchmarking in terms of taxi provision in cities was reviewed where Dubai is currently at 3.71 taxis per 1000 population which is above the worldwide average of 3. Also Dubai is targeting an availability index of 4.09 taxis per 10,000 capita by 2020.
Developing and implementing a well thought strategy for the Taxi Sector in Dubai is detrimental to achieving the main strategic goals of customer happiness, financial sustainability and mobility provision. The research concluded by developing a comprehensive taxi strategy for Dubai taking into consideration to overcome any gaps and to attain future aspirations of achieving customer happiness. The strategy identified changes affecting the taxi sector in Dubai, deciding on acceptable values, determining the vision, mission statement as well as the strategic goals for the Taxi Sector in Dubai. The strategy concluded by identifying a continuum of 101 recommended policies, measures & initiatives that can be followed to attain the preset strategic goals. These are classified in accordance with the core activities, components & enablers of taxi sector in Dubai.
